necessary for development of hypertension but is not necessary for maintenance of hypertension (7). The experiments to be reported here were designed to follow changes in blood volume and sodium space at all stages of the development and maintenance of hypertension in salt-loaded, partially nephrectomized dogs. Also, a newly reported method for measuring interstitial fluid pressure (6) has been used to study the changes in this pressure concomitant with the changes in fluid volume. These parameters have been correlated with the change in arterial pressure.
METHODS
Twelve medium-sized, mongrel dogs were subjected to alternate periods of normotension and hypertension in this study. The methods used to alter arterial pressure have been described in a previous report from this laboratory which showed that an increased intake of sodium chloride would produce hypertension in partially nephrectomized dogs (8). The blood volume and the sodium space were determined in eight of the animals which drank tap water during the establishment of control values and were then required to drink 0.9 % saline -for an additional 2 weeks. The blood volume and tissue pressure were determined in four of the animals that drank tap water while controls were established and then were required to drink I .2 7% saline for 5 weeks, after which they were again allowed to drink tap water.
The blood volume was measured by the dilution technique using Evans blue dye (T-I 824). The Na24 space was determined by using the standard dilution princi.ple and the technique described by Beierwaltes et al. (2). The method described by Guyton was used to determine the interstitial fluid pressure (6 
RESULTS
Effect of salt-loading hy@rtension on blood z.mlume. Figure I shows Blood volumes were also measured in eight additional dogs which drank o*g % saline for 2 weeks, tap water for 2 weeks, and 0.9 % saline for an additional 2 weeks. There was an average increase of 2 I % (&2.6 SEM) in blood volume and an average increase in arterial pressure of 37 (k4.4 SEM) mm Hg in this group of animals during the 2-week period of drinking the saline solution; however, they returned to control levels within I week after the animals were again allowed to drink tap water.
Changes in interstitial fluid pressure during development of .
salt-loading hypertension. Control interstitial fluid pressures were established in the animals studied in Fig. I prior to substituting I .2 % saline for drinking water. The control pressures were always in the negative range, averaging -6.4 (~to.8 SEM) cm HZO. During the development of hypertension, however, the pressure rose to an average maximum of -2.4 (Ao.4 SEM) cm Hz0 as shown in Fig. I , This rise was statistically significant with a P value of less than 0.01; however, it was transient and returned to control levels within 7-14 days, The interstitial fluid pressure then remained at the control level throughout the remainder of the hypertensive phase.
Effect of salt-loading hypertension on sodium space. The sodium space and arterial pressure were studied in eight dogs that drank 0.9 % saline. Figure 2 shows the results from the entire group of dogs. The arterial pressure rose an average of 37 (h4.4 SEM) mm Hg when the dogs drank saline. The sodium space increased an average of I 6 =t 2.4 % (P less than 0.001) during the developmental phase of the hypertension, but this was a transient increase. Within 14 days the sodium space had returned to a level slightly below the control level (not statistically significant) although the animals were still hypertensive. At the end of the q-day period of drinking saline the animals were allowed to drink tap water, and although the arterial pressures returned to normotensive levels, there was no significant change in sodium space. This transient increase in sodium space occurred a second time in each dog when 0.9 % saline was substituted once again for drinking water for a period of 14 days.
DISCUSSION
The experiments presented in this report have confirmed our previous findings that dogs with 70 % of their renal mass removed will develop severe hypertension within 2-3 days when their intake of sodium chloride is increased sufficiently, and that this hypertension disappears when the increased salt intake is reduced to normal.
One is strikingly impressed by the fact that the Na24 space, the blood volume, and the interstitial fluid pressure were all elevated while the arterial pressure was rising, almost as if the volume and tissue pressure changes played a role in the development of the hypertension.
Borst (3) has postulated that extracellular and blood volume increases can contribute to the development of hypertension.
And Conway (4) has demonstrated that maintenance of increased blood volume for many hours by means of continuous infusion causes the cardiac output and arterial pressure to increase the first hour or so, followed within another few hours by return of the cardiac output to normal. He has shown that hyperten-
